




















































7KH LURQ SKRVSKDWH OD\HU RQ WKH ORZ FDUERQ VWHHO VXUIDFH VORZV VWHHO FRUURVLRQ LQ DJJUHVLYH
HQYLURQPHQWV 7KHTXDOLW\RIWKHLURQSKRVSKDWHOD\HUGHSHQGVRQWKHIUDFWLRQRIWKHWRWDOVXUIDFHDUHD




VXUIDFH ZDV GHJUH JUDGH HPHU\ SDSHU DQG ULQVHG ZLWK
GLVWLOOHGZDWHU3KRVSKDWLQJZDVFDUULHGLQWKHSKRVSKDWHVROXWLRQ1D2++32 1D12
DW GLIIHUHQW WHPSHUDWXUHV   R& GXULQJ  PLQ 7KH SRURVLW\ RI SKRVSKDWH FRDWLQJ RQ ORZ
FDUERQ VWHHO ZDV GHWHUPLQHG XVLQJ HOHFWURFKHPLFDO YROWDPPHWULF DQRGLF GLVVROXWLRQ WHFKQLTXH
LQ ERUDWH VROXWLRQ 7KH PRUSKRORJ\ RI SKRVSKDWH FRDWLQJ RQ VWHHO ZDV VWXGLHG XVLQJ
VFDQQLQJHOHFWURQPLFURVFRS\6(0 HQGDWRPLFIRUFHPLFURVFRS\$)0
WHFKQLTXHIRUEDUHVWHHODQGVWHHOZLWKSKRVSKDWHFRDWLQJVLQERUDWH
VROXWLRQDUH VKRZQ LQ)LJ 7KHSKRVSKDWH FRDWLQJGHSRVLWHGRQ WKHVWHHO VXUIDFHGHFUHDVHG WKH






















































'LIIHUHQW DPRXQWV RI 1D12 LQ WKH SKRVSKDWH VROXWLRQ ± J GP
 1D12 IRU









 R JGP 1D12 
 R JGP 1D12
 R JGP 1D12 
7KHPRUSKRORJ\ RI WKH SKRVSKDWH FRDWLQJ GH 
1D12   
R& VKRZQ LQ )LJ  7KH VWXG\ RI WKH SKRVSKDWH FRDWLQJ
PRUSKRORJ\ VKRZHG WKDW FRDWLQJZDV HYHQO\ GHSRVLWHG RQ WKHZKROH VWHHO VXUIDFH 7KHUH DUH WZR
FKDUDFWHULVWLF IRUPV RI SKRVSKDWH FRDWLQJ ODPLQDWHG VWUXFWXUH DQG QHHGOHOLNH IRUPV 7KH ('6
PHDVXUHPHQWVSURYLGHGWKHLQIRUPDWLRQRIWKHFRQFHQWUDWLRQRISDUWLFXODUHOHPHQWVRQWKHSKRVSKDWH
FRDWLQJ VXUIDFH
SKRVSKRU  DQG LURQ  VVXPLQJ WKDW SKRVSKDWH FRDWLQJZDVPDGH RI LURQ SKRVSKDWH
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0HDQ     
)LJ6XUIDFHPRUSKRORJ\6(0RISKRVSKDWHFRDWLQJGHSRVLWHGRQVWHHOIURPWKH SKRVSKDWHVROXWLRQZLWK








2QWKHEDVLVRIDOOWKHUHVXOWVSUHVHQWHGLWFRXOGEH FRQFOXGHGWKDWSRURVLW\RISKRVSKDWH FRDWLQJV RQ
WKHWHPSHUDWXUHRISKRVSKDWHVROXWLRQ DQGWKHDGGLWLRQRI1D12LQ
WKH SKRVSKDWH VROXWLRQ VLJQLILFDQWO\ GHFUHDVH WKH SRURVLW\ RI WKH SKRVSKDWH FRDWLQJV 7KH ORZHVW
SRURVLW\ RI WKH SKRVSKDWH FRDWLQJ RQ VWHHO ZDV REWDLQHGZLWK  J GP 1D12 LQ WKH SKRVSKDWH
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